Background: The management of health care, particularly for people with chronic conditions, combines the activities of health professionals, patients, informal carers and social networks that support them. Understanding the non-professional roles in health management requires information about the health related activities (HRA) that are undertaken by patients and informal carers. This understanding allows management planning that incorporates the capacity of patients and informal carers, as well as identifying the particular skills, knowledge and technical support that are necessary. This review was undertaken to identify how much time people with chronic illness and their informal carers spend on HRA. Methods: Literature searches of three electronic databases (CINAHL, Medline, and PubMed) and two journals (Time and Society, Sociology of Health and Illness) were carried out in 2011 using the following search terms (and derivatives): chronic illness AND time AND consumer OR carer. The search was aimed at finding studies of time spent on HRA. A scoping literature review method was utilised.
Background
The management of health care for people with chronic illness is a time consuming business for both patients and carers. It is usually carried out in the home, or from the home, and is largely invisible to institutional health care providers. The Serious and Continuing Illness Policy and Practice Study (SCIPPS) undertook qualitative research with people living with chronic illness to understand their experiences and interactions with the Australian health system [1] . The study sample consisted of people diagnosed with, or caring for someone with type 2 diabetes mellitus, chronic heart failure (CHF) and/or chronic obstructive pulmonary disease (COPD). One of the findings that emerged was that both patients and informal carers described experiencing a significant time burden due to managing chronic illness. They reported a constant sense of having to juggle the commitments in their lives, and saw the demands of managing health related activities (HRA) as a key element in that struggle.
The idea of 'illness work' carried out by people with chronic illness has been a key concept in the literature since Corbin and Strauss' [2] foundational qualitative study. The three types of 'illness work' they identified include 1) "regimen work, crisis prevention and management, symptom management, and diagnostic-related work"; 2) everyday life work, that includes practical tasks "that keep the household going"; and 3) biographical tasks that are done as the person and their family reconceptualise and re-construct the 'story' about their lives.
This concept identifies work domains of people affected by chronic illness, but does not identify specific HRA undertaken, or how much time people spend on doing them. Information about the time demands of health management have implications for many life areas, such as patient or carer capacity to stay in the workforce, to manage family and social activities, or to maintain usual domestic and personal activities. Determining their time use may assist health providers to coordinate and manage formal care in a way that optimises time use for both health care providers and health care receivers.
Information concerning health and about time use is sought through national surveys of many countries, as can be seen from the data base of time use surveys held by the Multinational Time Use Survey at the Centre for Time Use Research in the UK [3] . However, the health data tend to be reported in aggregate with other activities, or are general rather than specific.
The Australian Bureau of Statistics (ABS) runs a number of national surveys that include questions on health, caring and time use. The Australian Time Use Survey [4] asks respondents to complete diaries about time, and includes as health activity personal medical care (taking medications, injections, vitamins, exercising for specific conditions, reading or writing in relation to personal medical care, preparing medications), rest because of illness, and health treatments (not mainstream conventional medicine with the exception of ante-natal classes). Health care, in the ABS Disability, Ageing and Carers Survey, includes foot care, and "other tasks, such as: taking medication or administering injections; dressing wounds; using medical machinery and manipulating muscles or limbs". Statistics Canada in their General Social Survey -Time Use utilise a diary to record personal medical care (by self, other person in the home, or formal care), but do not provide a detailed definition of the specific activities included. The UK Household Survey similarly uses a diary to identify activity undertaken at multiple points in time, but does not specify on its public website how activities are coded.
This review aims to summarize the current literature that:
1. specifies HRA undertaken by people with chronic illness (patients hereafter) and their informal carers; and 2. quantifies the time spent or required to carry out HRA.
Methods
A scoping literature review was undertaken during January to May 2011. Scoping reviews are useful studies that summarise what is known on a specific topic and are often followed by systematic literature reviews [5] . In this scoping review literature has been collected, evaluated and presented according to methods laid out for rapid review by Arksey and O'Malley [4] . Both qualitative and quantitative studies have been included for review.
We conducted an electronic literature search of peerreviewed English-language articles in the Medline, CINAHL and PubMed databases which contained the desired terms in the title, abstract or key words. Furthermore, two journals Sociology of Health and Illness and Time and Society were hand-searched in order to locate relevant articles not catalogued in the databases.
The following search terms, and derivatives, were used: Chronic AND time AND treatment/management AND consumer/patient/carer AND health. The full set of terms and derivatives are shown in Table 1 . We decided to use the terms "chronic illness" and "chronic disease" rather than "long term conditions" to provide a specific focus on HRA linked to chronic illness. In addition, we included the specific illnesses of diabetes, heart disease and chronic obstructive pulmonary disease as they were sentinel diseases in our main study.
As illustrated in Figure 1 , searches identified 29 items in CINAHL, 544 items in Medline, 14 items in PubMed, 210 items in Sociology of Health & Illness, and zero items in Time & Society. Twenty-one duplicated items were identified, leaving 776 unique references.
Two stages of screening were used to identify those studies that matched the inclusion and exclusion criteria shown in Figure 1 . Using and extending the ABS definition of personal medical care, we looked for activity that would meet that definition, in addition to activity related to contact with non-inpatient health services. HRA were included if they were carried out by an individual with a chronic illness or a carer; and, as stated above, were concerned with personal health care including monitoring, management/treatment; or directed to activities undertaken to support health, including travel to and attendance at health services. Articles were excluded if they dealt with health professional, rather than health service user time, or where no specific activities or times were included.
From the 776 articles identified in the database and journal searches, only 6 articles met the inclusion criteria. Of those excluded, almost all addressed either HRA or time, but without providing both specific activity and specific time. One article addressed health professional time, rather than patient/carer time. A further 25 articles were identified by bibliography and citation-searches of the 6 included articles, from which a further 16 articles met the inclusion criteria. We selected a final set of 22 articles for full review.
All authors were engaged at each stage of the design and conduct of the review. Each search was run by all reviewers to ensure consistency and certainty of data extraction since fewer articles were identified than we expected. Articles which met the inclusion criteria were read by all three reviewers before being included for review. Articles included for review were analysed for emerging themes. We manually extracted details of the time use measures.
Having read all 22 papers in detail, we identified three principle themes: 1) time spent by individuals on specific HRA; 2) time spent by carers on specific HRA; and 3) the methodological difficulties associated with time use studies.
Where studies reported time spent in hours, such as '1.43 hours' we have taken this to mean one hour and 43 minutes rather than one hour plus 0.43 of an hour. We Table 2 and Table 3 detail the scope of reviewed articles. Study characteristics are outlined in Table 3 . Studies were conducted in five countries, with almost half the articles reporting studies from the United States of America (n=12). Twelve studies provided information about time use or time management among patients (n=12). Six studies reported carer time use only [6] [7] [8] [9] [10] [11] and two articles concerned time use of both patients and carers [2, 12] . Most studies reported either survey data (n=13) or qualitative data (n=7). Four articles focused on methodological issues associated with measuring time use by carers [11] [12] [13] [14] , but none focused on methodological issues associated with measuring time use exclusively by patients.
Results

Study characteristics
Time spent by individuals on specific health related activities
Two studies provided information about how much time people spend on certain private or household tasks such as sleeping, leisure, grooming, and on HRA including exercise, which was reported as a separate item [15, 16] .
Three articles reported time use in terms of patient compliance and adherence. McCoy notes a broad range of potential reasons for noncompliance with self-care and medication regimens [17] . They conclude that medication adherence by people with chronic illness is complex and labour-intensive [17] . Russell et al. conclude that factors other than knowledge are needed to achieve necessary behavioural change and compliance. However, "scant attention has been paid to time requirements and little is known about how much time current recommendations take" [18] : 53, see also, [19] .
The most comprehensive information about actual time spent on HRA was found in studies based on the USA Bureau of Labour Statistics' American Time Use Surveys (2003-09). These surveys provide a comprehensive set of statistical data (http://www.bls.gov/tus/). Russell [20] reports that for the 11.3% of adult Americans surveyed who indicated that they had spent time on HRA in the previous 24 hour period (their 'designated day'), the average time spent overall was 108 minutes. Those engaging in personal health self-care reported it to take an average of 86 minutes. Medical and care services reportedly took 123 minutes, and sports, exercise and recreation reportedly took 114 minutes. Those caring for others reported spending between 78 and 115 minutes in activities related to the health of others. This contrasts with the findings of McKenna and colleagues [21] in an Australian qualitative study comparing people who had suffered a stroke with those who had not that HRA was the least time consuming of their measured activities and the average time spent was around 30 minutes each day.
Two studies identified time spent attending health service appointments. Russell et al. [22] reported on three years of the American Time Use Survey data, showing that of 1621 patients seeking medical care on a 'designated day' , mean time spent was 35 minutes for travel, 42 minutes for waiting and 74 minutes for receiving services. Accompanying carers spent an average of 124 minutes for each encounter. Yabroff et al. [23] estimated patient time costs associated with colorectal cancer care using data from several surveys and physician-reported time data. They estimated that each office visit required 1.43 hours or 1 hour 43 minutes for patients in metropolitan areas and 1 hour 58 minutes for those living outside metropolitan areas. Yabroff et al. [23] cite other instances of time measurement, associated with screening activity.
One study, Hu & Reuben [24] , focused on the length of time elderly patients spent with physicians during ambulatory visits and reported an average of 19.02 minutes for elderly patients, 27 minutes for new patients and 18.03 minutes for established patients, concluding that the effects of managed care on the duration of visits appear to be related to the structure of the managed care Some articles used more than one method. plan. Pritchard [25] also focused on consultation times and how patients and GPs negotiated and managed this time use, but did not specify the time actually spent. Two studies examined the additional time spent on HRA due to diabetes, over and above the time people would usually spend on HRA. Using surveys and phone interviews, Ettner et al. [26] studied the impact of socioeconomic status on time spent on self care for people with diabetes, looking specifically at time spent on foot care, shopping for and cooking special foods, and undertaking recommended exercise. Ettner et al. found that those spending "extra time" on HRA as a result of having diabetes spent on average an extra 13.41 minutes daily on foot care, 38.57 minutes on exercise and 42.42 minutes on shopping and cooking. About two thirds of Ettner et al's respondents spent extra time on foot care and exercise, and about half spent time on shopping and preparing food specifically for their health condition. Safford et al. [19] also used surveys to identify HRA of patients with diabetes. They report similar findings to Ettner et al., with 75% of patients spending at least 19 minutes daily on self-management. The focus of their discussion is on how many patients did not spend time on specific recommended activities.
Only two studies estimated the overall time required for HRA over a 24 hour period. Russell et al. [18] used a convenience group to establish that the time required for self care of diabetes was approximately 120 minutes daily. Safford [19] quantified how much time diabetics spent on self care, with a mean time of 58 minutes per day. These included foot care (13 minutes), exercise (32 minutes) and food shopping and preparation (48 Table 3 Brief description of articles included for review (in alphabetical order) (Continued) behavioral self-management in patients with hypertension. 2010. [31] participating in the study's 3 interventions. Medical costs were estimated using electronic data representing medical services delivered within the health system. Intervention-related costs were derived using information collected during the trial, administrative records, and published unit costs. 75,470 patients with matched controls minutes). Safford also identified that over a third of respondents spent no time on either foot care or exercise, and over half spent no time on food shopping and preparation. In summary, studies included for review suggest that over a 24 hour period patients are likely to spend 86 minutes on HRA [20] ; less time if they have had a stroke [21] , more time if they have diabetes [18, 19, 26] . If patients also engage in exercise they spend in the order of 35 minutes each day. Those who care for someone else spend an extra 78 to 115 minutes daily [20] . Access to health services is not a daily occurrence for most, but each event may require between 104 minutes and 151 minutes, which includes 35 minutes for travel to health services, 42 minutes for waiting for health services and 74 minutes receiving health services [22] . If the patient lives in a metropolitan area Yabroff suggests the time to access health services is 103 minutes [23] . So, if a patient with diabetes engages in HRA (including exercise), and also accesses health services on a given day they may spend (120 diabetes self-care + 35 exercise + 151 access) 306 minutes (5.06 hours) doing so. If they also care for someone else on that day their care duties could consume another 78-114 minutes, a total of almost 7 hours.
Combined, these studies present a picture of high time expenditure on daily HRA for those with diabetes. Consistent definition is lacking about the specific tasks carried out by people in managing their health, as is the time taken, every day, or over longer periods, to do them. In addition, apart from estimates of time needed for care of diabetes, there is almost no information available about the time costs of health management for people with other chronic conditions, and no information concerning time use of people with multiple conditions.
Time spent by carers on health related activities
A third of the articles included for review approached time use specifically from a carer's perspective [6] [7] [8] [9] [10] or in combination with patients [2, 20] . A further two papers [27, 28] provided characteristics or profiles of carers, but did not report their time use. None of these articles specified the HRA carried out or provide specific measures of carer time spent on HRA for self. Only one paper reported carer time spent on HRA for care recipient [20] . Russell et al. [20] used ATUS data to measure time use among American adults, and found that people reported spending 78-115 minutes per day on HRA (unspecified) in support of both household and nonhousehold members.
Bittman & Thomson [11] and Bittman et al. [12, 13] found the ABS' Disability, Ageing and Carers Survey (2003) and Time Use Survey (1998) contained limited and problematic information about the time devoted to care. The broad ABS categories include meal preparation, property maintenance, housework, transport, paperwork, health care, cognition or emotion, communication, and mobility, but the data provide no details of what some of these may involve, nor how much time is spent for each except with cross tabulations with other variables such as carer's and care recipient's age group, disability level (which may or may not include a chronic illness), or years of care provided, at best revealing an average weekly range of 6 to 27 hours, climbing to over 105 hours depending on the severity of disability. "Consequently, there is hardly any systematic knowledge about what determines the quantity of labour required for informal care, its nature or its intensity and the demands it places on families. Therefore it is not possible to estimate the demands placed on carers, how they vary according to changes in circumstances and to make informed judgements about the supply of caring labour" [13] : 57.
Langa et al. [9] report that individuals with chronic lung disease and activity limitations received an additional 5.1 h/wk of informal care compared to those with no lung disease, and therefore, if the full societal costs of chronic lung disease are to be calculated then the costs to families and society must be accounted for.
Discussion
Comparison -limitations of studies included for review
Studies included in this review reported encountering multiple methodological difficulties that limited their capacity to comprehensively measure total time use for patients or carers. Key limitations of the studies included in this review concern secondary analysis, mode of time measurement, values attributed to time, and the lack of consistency in what is measured across studies.
Studies that undertook secondary analysis of large datasets were unable to report detailed information on the elements of HRA because they were not included in the survey questions. As an example, the Australian National Health Survey (2007) (2008) records activities undertaken by people with self-reported conditions, but does not identify what time is taken to carry out any of these activities [29] . Similarly, the Australian Time Use Survey: How Australians Use Their Time, 2006 [30] identifies health as one of the activities on which time is spent, but does not specify or quantify particular activities or the time taken (see for example, Bittman et al., 2005) .
Studies were also limited by their mode of time measurement. Bittman et al. [13] examined two data sets on time use from the Australian Bureau of Statistics that utilized two different methods (the 1998 Australian Survey of Disability, Ageing and Carers, which included time use estimates based on a question concerning hours spent weekly on activities, and diary estimates from the 1997 national Australian Time Use Survey). They argue there is an inconsistency in the two estimates, and this may be because of methodological reasons such as; "the time use data may well miss out some supervisory time, and not always indicate the extent to which carers rearrange their schedules to be nearby to the care recipient in case they are needed" [13] : 62. Regardless of which mode of time measurement is utilised by a study there are likely to be aspects of time use which, for whatever reason, are not captured. With regards to the studies included in this review, this limitation does not reflect the quality of research undertaken as much as the complex nature of defining and measuring time use.
The reviewed studies presented different classifications of time use. Underestimation of patient time costs may result from misclassification. For example, Bittman et al. [12] report that food preparation and cooking may be under-reported or classified as a "domestic" activity rather than a caring task. In other cases there may be incomplete information on travel or service time, as well as counting multiple therapeutic claims or procedures within a short period as one episode; and in monetary terms, the extrapolation of the wage rates used in the computation of the value of patient-costs take no account of how sick or retired persons may value their time consumption. This is evident in Reed et al's [31] paper that compared three forms of care for hypertension, valuing the patients' time, based on information from the USA Bureau of Labor Statistics. They showed that the three interventions were cost-additive to the health-care system; that patients' time costs were not trivial, and the interventions took no account of how time was valued by patients.
Extending on this problem of classification, subjective terminology was used in some time use surveys. Jenkins [8] identifies several limitations of question styles employed in the 1988 National Survey of Families and Households, such as the restrictions created by respondents being asked if they care for someone who is seriously ill or disabled. 'Seriously' is a somewhat subjective term, and all data concerning care recipients which was not deemed 'seriously ill' by respondents was therefore not measured. McKenna et al. [21] in their study of time use after stroke excluded people from participating if they had cognitive impairment; however they note that as cognitive impairment is a result of stroke in 60% of cases this somewhat limited the generalisability of their data. Similarly, Bittman and Thompson [11] note that the Australian Bureau of Statistics data does not separate caring for disabled/handicapped from caring for chronically ill people, limiting the specificity of Bittman and Thompson's time use analysis.
Other methodological limitations noted in the literature were concerned with whether or not studies were longitudinal or cross-sectional [23] , or if they compared time use amongst those with and without chronic illness [32] . Schoefield et al. [28] note that time use studies are often based on small samples, reducing the power of the findings. Folbre (2006) argues that small time use studies may be gender or otherwise biased.
Discussion of findings
This review set out to establish, from existing literature, which HRA undertaken by patients and informal carers has been measured; and how much time they are reported to have spent on HRA. The kinds of HRA that are measured and reported in the reviewed studies have limited alignment with the 'illness work' outlined by Corbin and Strauss [2] . Some studies did measure exercise and access to health services (for example, 20), which could be seen as part of the first kind of 'illness work' , which is regimen and diagnostic related activity. Others looked broadly at HRA, which is the everyday life work described as the second kind of 'illness work'; however in these papers time spent on specific HRA was seldom reported. Diabetes care work was measured by two studies and others included medication adherence (for example, 17, 26). Other types of HRA such as food preparation and consumption or obtaining medicine prescriptions were not reported specifically. The biographical tasks outlined in the third kind of 'illness work' did not have a strong presence in the studies, although McCoy [17] and Paoletti [10] make a start. It is likely that studies focusing on the biographical tasks of 'illness work' do exist but did not meet our inclusion criteria. Such papers could inform researchers of specific HRA that are not currently measured.
There are only a small number of studies which reported patient and carer time use in relation to chronic illness. Five key articles [6, 11, 18, 19, 26] detail that time use and how it affects lifestyle and wellbeing. Armstrong [33] observed that there is a lack of accurate and comprehensive information about the time spent by people who themselves have a chronic illness in looking after their health. It is a point emphasized by Singleton [34] : 692 who says that "the voices of patients are disturbingly absent" from the literature on time use, and which is addressed only superficially by, for example, Corbin & Strauss [2] , McCoy [17] and Paoletti [10] . This review identified a small number of articles, which, when combined, lead us to conclude that these observations by Armstrong, Singleton, and others remain the case.
These limitations notwithstanding, the available literature indicates that the time use and burden associated with managing a chronic illness is sizable [12, 23, 31] . Patients with chronic illness and informal carers may be spending 2 hours a day or more on HRA. Measurements of time spent on specific activities are needed to inform our understanding of the real time burden associated with 'illness work'. Additionally, the available literature indicates that approximately 2 hours are required for every health system contact, to which can be added the same amount for the time of a carer accompanying the patient. These estimates of time spent on HRA are likely to under represent actual patient and informal carer time use, and as Yabroff suggests, may increase with progression of the illness. If time were consumed in one block it might be more readily accommodated into a person's life style. However, HRA are often spread across a whole day and therefore may be found to be simply disruptive, a burden, and de-motivating, as McCoy [17] has demonstrated for HIV-infected persons. Additionally, we know almost nothing of how much illnessrelated time burden impacts people's overall wellbeing, motivation, and even access to medical care.
Conclusion
This review shows that little is reported about the specific activities undertaken by patients and carers to manage chronic illness. The results suggest that patients with chronic illness and informal carers may be spending 2 hours a day or more on HRA. For specific chronic illnesses, such as diabetes, for which some estimates of time use exist, time use may be higher. More precise and rigorous measurement of activities and commensurate time commitments with which carers and the chronically ill engage are necessary to better understand the work of chronic illness, its impact on life choices, and its true cost.
